Complete Cervical Living. The absolute figures of the minimum survival ranges fr om I to 3 years, the maximum fr om I to 21 years; the average ranges fr om I to II·8 years (Table II) . There is a decline of numbers of patients injured at the age of 50 years or more. Therefore, the average survival at present is more significant fo r those less than 50 years at time of injury.
Incomplete Cervical Deceased. The absolute figures of the minimum survival ranged fr om 2 days to 2'3 years, the maximum ranged fr om 0'2 to 18'7 years and the average fr om 0'2 to 8·5 years (Table II) . There was a decline of survival ---------------------------------------------.
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� �------ II'I 8-3 5 A 7'6 5'5 o after the age of 60 years as compared with the total of the younger groups, however, the number of patients was small.
Incomplete Cervical Living. The absolute figures of the minimum survival ranges from I to 2 years, the maximum fr om II to 23 years, and the average fr om 5"4 to 12 ·6 years (Table II) . There was a decline in the numbers of patients injured at the age of 40 years or more as compared with the number injured at the age below 40 years. At this time the average survival is higher in patients who were less than 40 years of age at time of injury.
Complete Thoracic 1-6 Deceased. The absolute figures of the minimum survival ranged fr om 0"1 to 10"2 years, the maximum fr om 9 to 21 '1 years and the average fr om 9 to 12"9 years (Table III) . There was but one patient over the age of 60 years; he survived 9 years. All remaining patients were below 50 years at time of injury. No noticeable decline of survival was observed in the groups from 17 years to 50 years at time of injury.
Complete Thoracic 1-6 Living. The absolute figures of the minimum survival ranges fr om I to 10 years, the maximum fr om 8 to 23 years and the average fr om 6'3 to 15'1 years (Table III) . There is a decline of numbers of patients injured at the age of 40 years or more. At this time the average survival is higher for those injured at less than 30 years of age with the exception of three patients aged fr om 50 to 59 years at time of injury.
Incomplete Thoracic 1-6 Deceased. The absolute figures of the minimum survival ranged fr om 0"8 to 3"9 years, the maximum fr om 3"9 to 26"4 years and the average fr om 3 '9 to 12'9 years (Table III) , Although none of the patients was past 40 years of age at time of injury a decline of the average survival time was noticed after the age of 30 years at time of injury.
Incomplete Thoracic I -6 Living. The absolute figures of the minimum survival ranges fr om I to 8 years, the maximum fr om 6 to 47 years and the average fr om (Table III) . There are fe wer patients who were injured at or past the age of 40 years as compared with the groups less than 40 years; at present the average survival is better at less than 40 years of age at time of injury.
Complete Thoracic 7-12 Deceased. The absolute figures of the minimum survival ranged fr om 0'2 to 2'5 years, the maximum fr om 3,6 to 48 years and the average fr om 2,8 to 17'1 years (Table IV) . A decline of survival after 40 years of age at time of injury was noticed.
Complete Thoracic 7-12 Living. The absolute figures of the minimum survival ranges fr om I to 7 years, the maximum fr om 10 to 31 years and the average fr om II '5 to 17 '3 years (Table IV) . This high average survival pertains to all age groups although there are fewer patients who were injured at the age of 50 years or more.
Incomplete Thoracic 7-12 Deceased. The absolute figures of the minimum survival ranged fr om I to 7' I years, the maximum fr om 7' I to 44 '4 years and the average fr om 6'4 to 21 '2 years (Table IV) .
Incomplete Thoracic 7-12 Living. The absolute figures of the minimum survival ranges fr om I to 7 years, the maximum from 10 to 31 years and the average from II·5 to 17·3 years (Table IV) . This high average survival pertains to all age groups although there are fe wer patients who were injured at the age of 50 years or more.
Complete Lumbo-sacral Deceased. The absolute figures of the minimum survival ranged fr om 1·9 to 23 years, the maximum fr om 13·4 to 23 years and the average from 8·2 years to 23 years (Table V) . It should be stressed that the entire group was small and the figure of 23 years pertains to one patient. There was no noticeable decline connected with the age groups.
Complete Lumbo-sacral Living. The absolute figures of the minimum survival ranges fr om I to I I years, the maximum fr om I I to 25 years and the average from II to 16·3 years (Table V) . There is a consistent slight drop of average survival with each passing decade, fr om the second through the fifth, with only one patient in the sixth decade.
Incomplete Lumbo-sacral Deceased. The absolute figures of the minimum survival ranged fr om 0·7 to 5·7 years, the maximum from 5·7 to 20·2 years and the average fr om 5·7 to 12 years (Table V) . There was one patient who was past 70 years at the time of injury and who survived fo r 5·7 years. In view of the small number of cases no statement as to trend is appropriate.
Incomplete Lumbo-sacral Living. The absolute figures of the minimum survival ranges fr om I to 17 years, the maximum fr om 19 to 23 years and the average from 7 to 19·3 years (Table V) . The average survival is higher than in all patients with other levels of lesions. Here, too, there seems to be a slight drop of the average survival with each passing decade.
SURVIVAL TIME
Among the 1593 patients now living with traumatic spinal cord lesions were 132 from our original group of 180 patients of World War II who have survived  20 years or more as fo llows:   fr om 1942  3  fr om 1943  4  from 1944  52  fr om 1945  73   Total  132 Therefore, slightly over 73 per cent. of our original group of 180 have sur vived their injury over 20 years.
The survival time of 20 or more years is presented fo r the entire group of 1593 living patients with traumatic spinal cord lesion in Table VI , which demonstrates the number of patients surviving 20 or more years to be greater with lesions below the cervical cord segments. Approximately one-fourth of patients with thoracic and lumbo-sacral lesions have survived 20 years or more. The majority of these patients were less than 40 years of age at the time of injury.
The survival time of 10 to 19 years is presented fo r the entire group of 1593 living patients in Table VII , which also demonstrates the increase in survival time with descent of the level of injury. Here again the majority of patients was less than 40 years of age at time of injury. Total . 339 (21 -2%) I Lumbo-sacral, incomplete . 117 (7 5 °5 % )
Age at Injury
Renal Causes of Death. Renal fa ilure was the cause of death in 8S out of 2S8 deaths (32'9 per cent.). Renal death occurred in S per cent. of all patients with traumatic myelopathy as shown in Table VIII . Renal fa ilure was accom panied by secondary amyloidosis in 13 patients and by renal hypertension in seven patients (8'2 per cent.) . Renal fa ilure is a cause of death related to the cord injury.
On analysing Table VIII several points are of interest: I. The peak of mortality percentage fa lls within the second five-year period fo llowing injury, with the exception of the lumbo-sacral group which reaches the peak in the third five-year period. 2. Renal death occurred in 7 per cent. of patients with lower thoracic levels (T7 to 12) ; in 6 per cent. with upper thoracic levels (T I to 6) ; and was equal 3 per cent. in patients with cervical and lumbo-sacral levels. 3. Our figures suggest that if a patient survives IS years without serious renal complications, the probability of death fr om renal fa ilure declines. This is evident in the subtotal at the bottom of Secondary Amyloidosis. Death fr om secondary amyloidosis was diagnosed in 24 instances of 99 necropsies (24°2 per cent.). However, it was only 9·6 per cent. in our total deaths of 2S8 because only 38 per cent. of the dead were examined post mortem. Death fr om secondary amyloidosis occurred in I·S per cent. of all patients with traumatic myelopathy.
The group of 24 with amyloidosis consisted of two sub-groups, I I patients with amyloidosis and 13 with amyloidosis plus uraemia. Thus, an overlap exists because these 13 patients are also listed under the heading of renal death. The II patients with amyloidosis had also renal involvement but did not die clinically from kidney fa ilure. Obviously, not included are those patients whose cause of death· was undetermined, accidental or suicidal, which totalled an additional 62 patients; if we presume that some may have had amyloidosis at the ratio shown above, on necropsy (24.2 per cent.). perhaps 16 of the 62 patients could be added to our figure. This would increase the incidence of amyloidosis to about 15 per cent. The total incidence of amyloidosis in 1851 traumatic myelopathy patients, living and dead, can then be estimated as about 2 per cent. The incidence of secondary amyloidosis was as follows: cervical lesions-2 patients; thoracic 1-6 lesions-8 patients; thoracic 7-12 lesions-I4 patients; lumbo-sacral lesions-I patient. This incidence by levels is not too dissimilar from that of deaths fr om renal fa ilure. Inasmuch as amyloidosis is due to decubitus ulcers in an overwhelming majority, the correlation between level and the incidence of amyloidosis can be traced as maximum to those groups of patients who have, as mentioned above, the greatest incidence of decubitus ulcers; these are the patient with thoracic cord lesions.
The survival time of patients with amyloidosis was as fo llows: in the first five-year period-five deaths; in the second five-year period-nine deaths; in the 
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Grand total I 2 ( 1 %) 85 (5%) i 185 159 3 \ third five-year period-five deaths; in the fo urth five-year period-four deaths; and in the fifth five-year period-one death. The survival time of patients with secondary amyloidosis is similar to that of patients with renal fa ilure; this is not surprising because slightly more than half of these patients died primarily of uraemia.
Pulmonary Deaths. Pulmonary complications caused 18 of the 258 deaths (6 '9 per cent.) or 0'9 per cent. of all 1851 traumatic patients. Fifteen deaths were caused by pneumonia, one by pulmonary tuberculosis, one by Asiatic influenza and one was a post-operative surgical death fr om respiratory fa ilure.
Thirteen patients had cervical cord lesions (72'2 per cent.). Of these 13 patients, 10 had complete and 3 had incomplete lesions. The remaining 5 patients had lesions between T7 and LI, of which 3 had complete and 2 had incomplete lesions.
The age of the 13 patients with cervical cord lesions ranged fr om 20 to 56 years at time of injury. Only one patient died of pneumonia within 45 days after trauma; all others in this group lived fr om 10 months to II years.
The age of the 5 patients with other than cervical cord lesions ranged fr om 21 to 42 years at the time of injury and they survived fr om I to 12 years.
Pulmonary deaths do not include the acute respiratory fa ilure in direct con nection with immediate ascending post-traumatic pathologic changes of cord and meninges; these will be considered under the heading of bulbar involvement.
Of the 18 deaths fr om pulmonary causes, 13 are directly related to the injury, in that these patients had a reduced breathing ability as is known to exist in patients with cervical cord lesions (Hemmingway et al., 1958) . Of the remaining five patients with thoracic or lumbar lesions, three are believed to have occurred in relation to tpe injury; two had lesions at T7 and T9 respectively and, therefore, had a reduced abdominal muscle innervation; the last with a lesion at LI had post-operative respiratory fa ilure. Two of the five patients died of causes con sidered to be unrelated to the injury; one of tuberculosis and the other of lobar pneumonia, and their levels were TIl and TI2 respectively.
Suicidal Deaths.
Suicidal death occurred in 21 or 1'3 per cent. of all patients with traumatic myelopathy, but in 8'1 per cent. of 258 deaths. The incidence was almost equally distributed among all levels of injury.
With the exception of one patient who was past 40 years of age at the time of injury, the majority of 13 patients was below 29 years of age and the remaining seven patients were 30 to 39 years of age at the time of injury.
Three patients committed suicide within one year after injury, including one tetraplegic. Six patients died fr om 2 to 5 years fo llowing injury, including one tetraplegic. Seven died fr om 6 to 10 years after injury, including a third tetrapleglc. Five patients died from II to 15 years after injury, including 2 tetraplegics. One patient died 18 years after injury.
The age at time of death was more than 30 years in 16 patients, including three patients between 41 and 50 years of age and two patients who were older than 50. The remaining five patients were between 24 and 29 years old at the time of death.
Eleven patients died fr om over-dosages of drugs, including two tetraplegics; five died fr om gunshot wounds; two tetraplegics from knife wounds; one tetra-plegic from plastic bag asphyxia; one patient hanged himself; and another patient drove his car over a cliff.
Vascular Deaths. A large group of conditions was included under this heading; cardiac deaths, cerebrovascular deaths, deaths fr om pulmonary embolism, generalised arteriosclerosis, ruptured aneurysms, haemorrhage of decubitus ulcer and bacterial endocarditis. Renal hypertensive disease was listed under renal death since it was associated with renal fa ilure as the primary cause of death.
Vascular conditions caused 49 of 258 (19 per cent.) deaths, or almost 3 per cent. of the 1851 patients with traumatic lesions. Of these deaths 15 (30·6 per cent.) were thought to be related, and 34 (69"4 per cent.) were considered unrelated to the injury.
In the fo llowing, deaths related to the injury will be primarily considered: There were two patients with cardiac deaths; one early death was within 19 days fo llowing a C3 injury with consecutive cardiac and respiratory fa ilure in spite of an artificial respirator. The other late death occurred almost 18 years after injury due to coronary occlusion. The latter patient had hypertensive disease treated during the last seven years, and developed a bladder cancer; the carcinoma could not be treated surgically because of the many recurrent attacks of coronary occlusion; the hypertension was thought to be of renal origin.
The only cerebrovascular deaths related to the injury were those of autonomic dysrefiexia; they occurred in fo ur patients with cervical injuries, three of which were incomplete at C3 to C7 levels and one was complete at C6. These patients survived the injury fr om I to 15 years. They were fr om 25 to 49 years of age at time of injury. The survival time did not depend upon the age at injury, as one patient aged 28 years survived only I year, while another aged 47 years survived 15 years.
There were six deaths from pulmonary embolism; this means 2'3 per cent. of all deaths or 0'3 per cent. of all traumatic paraplegics. Three patients died within I to 2 months following injury; the remaining three patients died from 7'5 to 20 years after injury. The age at injury of those who died within 2 months ranged from 28 to 38 years; the age of those who died late ranged from 24 to 28 at time of injury, and fr om 3 I to 49 at time of death. The levels of those patients who died early were Cs-incomplete, T 4-complete, and TIo-complete; while the levels of those who died late were T5-complete, T8-complete and TIO complete.
One patient died fr om haemorrhage of a decubitus ulcer 12 years after injury. Within the deaths not related to the injury one fa ct was impressive, namely the age of those five patients who died fr om arteriosclerotic causes. With the exception of one patient who died at the age of 43, 14 years after an incomplete lesion at LI, the remaining fo ur patients were between 58 and 67 and survived the injury fo r fr om 10 months to 16 years. Their injuries were in two instances at C6, in one at T 4 and in the remaining patient at TI2.
Deaths fr om cardiovascular causes, including coronary heart disease, occurred in 23 patients; this means almost 47 per cent. of vascular deaths, 8'9 per cent. of all deaths or 1'2 per cent. of all traumatic paraplegics. With the exception of one all other deaths were considered unrelated to the injury. The lifespan after injury ranged fr om a minimum of 3 months (in a patient injured at the age of 76) to a maximum of 45 years (in a patient injured at the age of 19 years). There were 10 patients who lived less than 20 years and the remaining 13 patients lived more than 20 years.
Four patients had incomplete cervical lesions, three of whom were older than 50 at the time of injury, who survived 3 months to 18 years, and one who was 32 and survived 6 years.
Of 13 patients with thoracic (complete or incomplete) lesions, 6 were below the age of 30 at the time of injury and they survived from 18 to 45 years. Two patients, aged 30 and 32, survived 12 and 4 years, respectively. Five patients aged between 41 and 61 years at time of injury survived fo r 3 to 17 years; generally the younger patients survived longer.
Of 6 patients with lumbar (complete or incomplete lesions) 5 were between 31 and 38 years of age at time of injury and survived fr om 6 to 18 years; one was 72 at time of injury and survived 6 years; again the younger ones survived longer.
According to age-groups at time of death the majority of patients was in the fifth decade. Following the fifth decade the actual number of patients decreased which explains the relatively small number of deaths past the fifth decade. Per contra, considering the large number of patients in the age groups below 40, the cardiovascular death rate was relatively low in that group.
Cerebrovascular accidents (other than those caused by autonomic dysreflexia) occurred in 4 patients between the age of 33 and 66. Their lesions were at C4-incomplete, T9-complete, TIo-incomplete, and Tn-complete. The survival time ranged fr om I to 48 years. Two patients died of typical strokes, a third fr om the rupture of a cerebral aneurysm and the fo urth of a subarachnoid haemorrhage associated with hypertensive encephalopathy. The latter two patients were in their fo urth decade at time of death and had survived 15 and 6 years, respectively. Both had thoracic lesions.
Three patients had ruptured aortic aneurysms; one sustained it with the trauma to the chest in a car accident several years after the onset of his paraplegia; another developed an aortic aneurysm as a sequel of the same gunshot wound which rendered him paraplegic; the third developed an aneurysm of the aortic arch which ruptured spontaneously, entirely unrelated to his injury. All patients were between 20 and 30 at time of spinal cord injury and their survival time ranged fr om 8 to 32 years. Two patients had complete thoracic lesions (T5, T9) and one had a L3 complete lesion.
One patient with a complete lesion at T6 died of subacute bacterial endo carditis; he was injured at the age of 30 and died 8 months later; this death was considered unrelated to the spinal cord injury.
One patient died fr om essential, not renal, hypertensive disease. He was 35 years of age at time of injury, which was at LI incomplete, and he survived for 7 years; his death was thought to be unrelated to the cord injury.
Neoplasia. Death fr om neoplasia occurred in 16 out of 258 deaths (6°2 per cent.); it occurred in 0·99 per cent. of all patients with traumatic myelopathy. Until 1960 few deaths fr om neoplasia were recorded. The majority occurred in the last 5 years. In this connection it should be noted that the bulk of our hospitalised patients is in the age group fr om 30 to 50 years.
Cancer of the urinary tract caused death of 7 patients; one with renal clear cell carcinoma, 5 with bladder carcinoma and one with urethral carcinoma. Cancer of a sacral decubitus ulcer caused death in one patient. Two cases of adeno-Oircinoma of the stomach, two cases of leukaemia, two of bronchogenic carcinoma, one with primary liver carcinoma, one with cerebral astrocytoma accounted fo r death in the remaining eight patients.
The peak mortality, 9 patients, was in the fifth decade (56 per cent.); 3 patients (18°7 per cent.) were in the fo urth decade; 2 patients (12°5 per cent.) were in the sixth decade; one patient was in the eighth decade (6°2 per cent.).
No correlation could be fo und between neoplasial deaths and the level or extent of the lesions.
If we presume that deaths fr om neoplasias other than those of the urinary tract or decubitus ulcers are unrelated to the injury (such as stomach, lung, brain, liver and blood), we find that 50 per cent. belonged to the unrelated and the other 50 per cent. belonged to the related group.
Cardio-respiratory Death fr om Bulbar Involvement.
There were six patients in this group, 2°3 per cent. of the 258 deaths, or 0°32 per cent. of 1851 traumatic patients. In three patients, autopsy findings confirmed the clinical diagnosis of ascending oedema involving the medulla ablongata. Four patients had complete lesions (C3, C4, and T2), and two had incomplete lesions at Cs and C6 respectively.
Four of these six patients had a short life span fo llowing injury of fr om 2 to 19 days. One of them with a C3 complete lesion lived 19 days with the aid of an artificial respirator. Their respective ages at time of injury ranged fr om 23 to 62 years.
Two patients died after longer periods fo llowing cord injury; namely, 41 days and almost 20 years. The fo rmer case concerned a patient aged 23 years at time of his T2 complete injury. His final clinical picture showed peripheral vascular collapse preceded by an emotional outburst; autopsy demonstrated bulbar and cerebral oedema. The latter patient was 23 years at time of injury which was C4 complete. He showed the clinical picture of ascending arachnoiditis, myelomalacia and bulbar involvement, confirmed at autopsy almost 20 years after trauma.
The deaths of all six patients must be considered to be related to the spinal cord injury.
Accidental Deaths. Accidental death occurred in 12 patients, 4 °6 per cent. of the 258 deaths or 0°64 per cent. of 1851 patients with traumatic cord lesions. Car accidents were the cause of death in 9 patients (75 per cent.).
In one instance a patient with a cervical lesion sustained a skull fr acture with cerebral haemorrhage when kicked by a bucking horse which jumped the fence at a rodeao which he watched as a spectator. Another patient with a TIO complete lesion was struck by a wheel which flew off a racing car and descended into the spectators. A third patient with a TIO complete lesion drowned in a motorboat accident.
With the exception of one car accident and the drowning accident no suspicion was raised as to potential suicide, and even in these two instances suicidal intention could not be proven.
The levels of these patients ranged as fo llows: fo ur had cervical lesions, one had an upper thoracic lesion and the remaining seven had lower thoracic lesions.
The age at injury ranged fr om 18 to 28 years. The age at death ranged fr om 23 to 49 years. The survival time ranged fr om I to 3 I years.
We considered only the death of the patient injured by the kicking horse to be related to the injury since he was a tetraplegic and unable to move his wheel chair quickly enough to avoid the pounding hoof.
Iatrogenic Causes. Eight patients died due to difficulties of diagnosis or therapy of abdominal conditions, i.e. 3 A per cent. of 258 deaths or 0 A8 per cent. of 1851 traumatic paraplegics. In the majority, these difficulties were precipitated by the nature of the spinal cord injury and its resulting neurological deficit. Thus in 5 of the 8 patients the diagnosis of a perforated viscus was missed and the patients succumbed to the ensuing peritonitis. In the remaining 3 patients surgical procedures did not prevent death.
In view of the importance of these observations a detailed account is given as fo llows:
I. A 30-year-old patient with a complete lesion at C5 was transferred from another hospital. He had diarrhoea, vomiting and shoulder pain which were not interpreted as peritonitis but chronic ileus was diagnosed in the absence of free air in the abdomen. Autopsy showed a perforated tubercular appendicitis with peritonitis to which he succumbed within two months. 2. A 43 -year-old patient with an incomplete lesion at C6 and with cerebral con cussion and contusion was transferred from another hospital in a cachectic and disoriented condition. Two months prior to his car accident he had repair of a perforated gastric ulcer. Communication with the patient was nigh impossible. No suspicion existed regarding an abdominal complication but severe spasticity was observed. Temperature, pulse, and respiration were normal two hours prior to death which occurred six days after admission and four months after the car accident. Peritonitis and gangrene of small bowel were found.
3. A 25-year-old patient with an incomplete lesion at T7 was originally treated at our hospital; he died almost 19 years after his injury when last readmitted for treatment of renal hypertension and cardiac insufficiency with pulmonary oedema. Because of signs suggestive of partial bowel obstruction a sigmoidoscopy was done following which he developed left upper quadrant and left shoulder dis comfort, and went into peripheral vascular collapse. Free air was seen in the abdominal cavity and a laparotomy was performed. In addition to an old pelvic abscess a small perforation of the lower colon was found and closed. The operative area was drained. In spite of these procedures the patient died within 12 hours post-operatively. Autopsy showed ruptured colonic diverticulum and peritonitis.
4 . A 20-year-old patient with a complete lesion at T7, formerly known to us, died in transfer from another hospital where his symptoms and signs were not inter preted as peritonitis, which proved to be the cause of death, precipitated by perforation of the appendix, diagnosed at autopsy. He survived his injury by 4 ·25 years; the onset of the appendicitis predated his death only by a short period of time.
5. A patient aged 2 4 at time of injury, with a complete lesion at T8, died at our hospital I2t years later. Five years prior to his death he had a ruptured sigmoid diverticulum which was diagnosed and treated by sigmoid colostomy which was closed after 1 4 months. Six months after closure, a new perforation of the sigmoid was treated by transverse colostomy. Eleven months later intestinal obstruction had to be released by removing adhesions and resection of a large Meckel's diverticulum. Two years later both loops of the double barrel colostomy were anastomosed to the skin. Eight months later he developed again intestinal obstruction; on laparotomy a third sigmoid perforation was found and closed. Following this procedure he developed convulsions followed by peripheral vascular collapse to which he succumbed within 24 hours. Autopsy disclosed general peritonitis. 6. A I9-year-old patient at time of his injury, incomplete at T8, died 3i years later. Although perforation of a hollow viscus was suspected, exact localisation was impossible and the surgeons felt exploration was contra-indicated because of the poor general condition. He succumbed 2 weeks after onset of his symptoms; necropsy showed perforated jejunal ulcer with peritonitis. Repeated gastro-intestinal and gall-bladder examinations, done prior to his last illness had been consistently negative. 7. A 30-year-old patient was injured 2£ years prior to death sustaining a complete lesion at L2. A left nephrolithotomy led to a perinephritic abscess, later to retroperitoneal haemorrhage, thrombosis of the vena cava, paralytic ileus and peritonitis. This clinical diagnosis was confirmed by necropsy. 8. A 53-year-old patient with an incomplete C6 lesion survived 21 years. Gastro intestinal examination showed a large, chronic, penetrating bleeding gastric lesion, suspected to be malignant; therefore, a total gastrectomy was performed; the histopathological diagnosis was benign gastric ulcer; the patient died 8 months later of inanition in spite of all therapeutic efforts.
Hepatic Deaths. Six patients died of liver disease other than neoplasm, i.e. 2'3 per cent. of 258 deaths or 0'23 per cent. of 1851 traumatic paraplegics. All of these deaths were considered to be related to the injury.
The ages ranged fr om 18 to 37 years, the survival time from 4 months to 6,8 years. The lesions were at the fo llowing levels: C8 complete (one); T7 complete (one); TI2 complete (two); L3 complete (one); and L4 incomplete (one).
Two patients (TI2 complete) died of cirrhosis ; three patients (T7 complete, L3 complete, L4 incomplete) died of acute hepatitis fo llowing blood trans fu sions. This condition was diagnosed as homologous serum hepatitis in two patients and as viral hepatitis with acute liver atrophy in the third. The sixth patient in this group died of acute hepatitis caused by Thorazine ( chlorpromazine).
Deaths fr om Miscellaneous Causes.
These included fo ur patients (i.e. 1 '55 per cent. of 258 deaths or 0'21 per cent. of 1851 traumatic paraplegics) whose ages ranged fr om 32 to 55 years, and whose survival time was 2'4 to II'2 years . The levels were Cs complete (two), TIl complete (one) and TI2 incomplete (one).
Two patients died fr om meningitis and abscess; one (Cs complete) developed a cerebral abscess, the aetiology of which remained undetermined; he survived II years; the other succumbed to a meningitis secondary to an epidural abscess fr om shell fr agment which perforated into the sub-thecal space 31 years after his original injury which was incomplete at TI2.
A third patient (Cs complete) died fo llowing a convulsive episode precipi tated by an intracaine reaction 2l years after injury.
A fo urth patient (T Il complete) died of progressive muscular atrophy seven years after his original cord trauma.
Three of the fo ur deaths were considered to be related to the injury; the exception was the one with progressive muscular atrophy.
Deaths fr om Undetermined Causes.
Twenty-eight patients (i.e. 10"85 per cent. of258 deaths or I "47 per cent. of 1851 paraplegic patients) belonged into this group. Their ages at injury ranged fr om 19 to 65 years and their survival time ranged from I "33 to 21 years. There were 8 patients with cervical lesions, of which 4 lesions were incomplete; 10 patients had complete, and 3 patients had incomplete thoracic lesions; of the remaining 7 patients, 5 had incomplete and 2 patients had complete lumbar lesions.
We suspect that among these 28 patients 7 may have hastened if not actually accomplished their deaths with drug addiction and alcoholism.
Two additional patients were known to us to have had diabetes and aortic aneurysm, respectively.
DISCUSSION
Related and Non-related Deaths. Among 201 I patients with traumatic and non-traumatic spinal cord and/or cauda equina lesions the total mortality was 15 per cent. This is 4 per cent. higher than Guttmann's figure on 3000 patients (1964) . The mortality in our non-traumatic patients (29 per cent.) was more than twice as much as in our traumatic paraplegic patients (14 per cent.), similar to the experience of Barber and Cross (1952) . Neither poliomyelitis nor myelodysplasia patients, with a relatively good survival rate, are treated at this Spinal Cord Injury Centre which makes our non-traumatic mortality rate worse than that of Guttmann (1962) . Among the 258 deaths in traumatic para plegia, 172 (67 per cent.) were related to the injury, 58 (22 per cent.) were unrelated, and 28 (II per cent.) were of undetermined cause. There is an increase of the related cases with the passage of years. In 1954 there were only 60 per cent. related cases (Bors, 1954) . If one corrects the mortality rate of 14 per cent. in our 1851 traumatic patients by subtracting the number of 58 deaths unrelated to the injury from the total number of 258 deaths, one arrives at a figure of 10"8 per cent.; if a fu rther correction were made by subtracting the 28 deaths of undetermined cause, this figure would decline to 9"3 per cent. Both figures are close to the mortality rate of II"5 per cent. reported by Guttmann (1962) in a comparable number of 1658 traumatic paraplegic patients. No lower mortality figures have recently been reported (Dick, 1952; Damanski, 1956; Lord & Bunts, 1956; Burke et al., 1960; Breithaupt et al., 1961) , except by Barber and Cross (1952) over a short post-traumatic period.
If one accepts Tribe's (1963) suggestion that 'early' death is defined as occurring within the first two months after injury, we had ten patients (3 "8 per cent.) in this category. This is less than others have reported (Hardy, 1956: 10"9 per cent.; Burke et al., 1960: 5-30 per cent.; Tribe, 1963: 18 per cent.; Gibbon et al., 1965: 8 per cent.) and far less than in World War I when 61 per cent. (Cook, 1942) of the patients died within the first two months. The reason for our low figure is the fa ct that we receive relatively few patients within the first two months as do the Spinal Cord Injury Units in the British Isles. The cause of death within the first two months was pulmonary embolism in 4 patients, a not unusual occurrence (Tribe, 1963) ; progression of oedema to the medulla oblongata with cardio-respiratory failure in 5 patients; bronchopneumonia in one; and tuberculous peritonitis in another. The majority of all these patients had complete cervical cord lesions. Dick (1952) reported no deaths in patients with incomplete lesions. In this study 70 '2 per cent. of the 258 deaths were in patients with complete lesions and 29'8 per cent. in those with incomplete lesions. This ratio is different fo r the 1593 living patients, namely 954 (59'8 per cent.) with complete lesions versus 639 (40 '2 per cent.) with incomplete lesions, reflecting the better survival of patients with incomplete lesions.
Role of Age. In studying Tables II through V one finds that patients under 40 years of age at time of injury and with lower levels of lesions have a better longevity than older patients with higher lesions. This is due not only to decline of life expectancy in general, but also to reduced body resistance, insufficient to cope with the sequelae of injury. Similar observations have been made by others (Partsch & Wagner, 1949; Dick, 1952; Burke et al., 1960; Talbot, 1962) . In evaluating the role of age at time of injury among the deceased, our figures suggest that age was of importance fo r the average survival of patients with complete and incomplete cervical, incomplete upper thoracic (Tl to T6), and complete lower thoracic (T7 to TI2) lesions. The younger the patient was at time of injury the longer was the survival. What is amazing is that the same did not apply to the remaining patients with complete upper thoracic (Tl to T6), incomplete lower thoracic (T7 to TI2) and with complete or incomplete lumbosacral lesions. No explanation is offered beyond the thought that the age factor in these latter groups was not necessarily directly related to the patient's demise. The incidence of injury is greater in patients 17 to 40 years of age at time of injury than in those over 40 years of age, i.e., during the most active years of life. The level of trauma is in the fo llowing order of fr equency: I. lower thoracic, 2. cervical, 3. lumbo-sacral, and 4. upper thoracic. This is com patible with the 'weak spots' in the lower thoracic and lower cervical portions of the vertebral column.
Survival Time. 13S1 out of 1593 living patients (86'6 per cent.) have survived over 10 years (Tables VI, VII) . 1002 (62 '9 per cent.) out of the 1381 have survived from 10 to 19 years; the remainder of 379 (23 '8 per cent.) have survived 20 or more years. This drop of survival fr om the second to the third decade is perhaps explained by the increase of renal deaths 5-I 5 years after injury (Nyquist, 1960) , to be discussed fu rther. In confirmation of the literature (Partsch & Wagner, 1949; Burke et al., 1960; Talbot, 1962) it was fo und that the survival was greater in patients under 40 years of age at time of injury and with lower lesions. We have arrived at our percentages of survival by actual individual figures incorporating the fa ctors of age, level, extent of lesions and survival times. This seems to us to be a more meaningful method than calculating an average survival time, as others did (Dietrich & Russi, 1958; Tribe, 1963) . and California contain a great number of women and children; the latter are completely absent in our figures.
Renal Mortality. We confirm the findings of others, namely, that renal death is still the leading cause. Damanski (1961) fo und great variations of figures ranging from 12'5 per cent. to 78 per cent. when he divided the patients into two groups-those with adequate and those with inadequate management. Variations of renal mortality figures seem also to depend on the time at which the review was made. Thus, figures have been reported from this Centre of 31 per cent. (Bors, 1954) , 47-1 per cent. (Nyquist, 1960) , 41 -6 per cent. (Nyquist, 1965 ) and now we report 32-9 per cent_ When one averages the percentages reported since 1943 (Barber & Cross, 1952; Bors, 1954; Lord & Bunts, 1956; Damanski & Gibbon, 1956; Dietrich & Russi, 1958; Nyquist, 1960; Breithaupt et al., 1961; Damanski, 1961; Talbot, 1962; Tribe, 1963; Damanski, 1963; Nyquist, 1965; Dalton et al., 1965; Gibbon et al., 1965) , one arrives at a so-called average renal mortality percentage of 50-2 per cent.
The peaks of renal death in comparison to the number of survivors in groups arranged according to the level of injury and length of survival are shown in Table VIII , and are fo und chiefly in the second and third five-year post-traumatic periods. Similar observations have been made by Damanski (1961) . In com paring the subtotal percentages of renal mortality within the cervical and upper thoracic (TI to T6) groups (Table VIII) , a higher mortality rate is fo und in the upper thoracic group (6 per cent.) than in the cervical group (3 per cent_). As both groups have in common the impairment of the splanchnic outflow, it seems that this impairment alone is not the only significant cause of renal death. It is a common clinical observation that decubitus ulcers are less fr equent in patients with cervical cord lesions than in the other groups. Since decubiti are the most fr equent cause of secondary amyloidosis, including the kidney, the relatively low incidence of renal deaths in the cervical groups may perhaps be explained on this basis. A similar trend seems also to apply to the lurnbo-sacral group which has almost the same renal mortality rate as the cervical group in all five-year periods, with the exception of the third five-year period. Perhaps, here too, the same explantion may apply as in the cervical group.
Renal death with hypertension was recorded in seven patients (8-2 per cent.), which is far lower than the observation of Tribe (1963) who considered it the major cause of death in 14-3 per cent., a contributory cause in 20-2 per cent. and no cause in 8 per cent. However, his total figures referring to 150 autopsies of traumatic and non-traumatic cases of cord lesions showed a still higher figure (43 per cent.) fo r hypertension_ Secondary Amyloidosis. Secondary amyloidosis was verified at necropsy in 24 -2 per cent. of deaths. This is much less than is reported in the literature (Dietrich & Russi, 1958; Tribe, 1963; Dalton et al., 1965) . We believe that our figures do not accurately reflect the incidence of secondary amyloidosis as a cause of death because there are patients whose cause of death remained undetermined (II per cent.) and because of all those who were not submitted to necropsy. Another source of error is that secondary amyloidosis may have been overlooked because it was not searched fo r, especially when autopsy was performed by the coroner.
It would seem to US, in agreement with others (Comarr, I965; Dalton et at., 1965) , that the main source of secondary amyloidosis is provided by decubitus ulcers, rather than pyelonephritis, although Tribe (I963) has fo und in very rare instances secondary amyloidosis and pyelonephritis, but no decubitus ulcer. Tribe (I963) fo und secondary amyloidosis as the sole cause of death in 56'2 per cent., and he considered it to be a contributory cause in 29 'I per cent. Although our incidence of secondary amyloidosis is very small as compared with Tribe's figures (I963), the survival time of patients with secondary amyloidosis was similar to that of patients with renal fa ilure; this is understandable considering that more than one half, I3, in our group died primarily of amyloidosis plus uraemia.
It is astounding that not more authors have paid attention to the subject of secondary amyloidosis fr om decubitus ulcers versus that fr om pyelonephritis.
Neither age at time of injury nor survival time was fo und to be correlated with the development of secondary amyloidosis as the main cause of death. Another negative observation was the fa ct that clinically diagnosed secondary amyloidosis did not permit a fa ir estimate of the probable length of survival.
Pulmonary Deaths.
Pulmonary complications in our patients caused 6'9 per cent. of 258 deaths, a figure which is in the middle between 5.6 per cent. (Tribe, I963) and 8'5 per cent. (Breithaupt et at., I96I) . We included paraplegics and tetraplegics, but 72 '2 per cent. of these patients had cervical cord lesions. This reiterates the well-known respiratory morbidity of this group of patients.
Suicide. Overt suicide was the cause of 8· I per cent. of our 258 deaths, and occurred in I'3 per cent. of our paraplegic population. Rarely is this cause of death mentioned in the literature; 4 per cent. is reported by Damanski and Gibbon (I956). Of course, it is possible that suicidal death may be contained in the figures quoted fo r 'cause of death undetermined.' Our figure of 8· I per cent. does not include accidental deaths, undetermined deaths, nor the so-called 'physiologic suicide' deaths (Seymour & Comarr, I956) resulting fr om self-neglect and chronic alcoholism, eventuating in decubitus ulcer, secondary amyloidosis, and cirrhosis. They would probably increase the number of suicidal deaths, but they are difficult to trace.
Our cases with 'physiological' suicide resemble somewhat the patients without spinal cord injury or disease, categorised by Jackson (I957) as 'partial' suicide characterised by multiple operations, accident proneness, etc., with one perhaps meaningful difference. Our patients usually direct their self-aggression upon parts of the body which have no pain perception, e.g., if they create decubitus ulcers in the anaesthetic area, they punish their 'bad' or 'dead' part of their body thus inducing eventual self-destruction.
In case of overt suicides all the motivations which apply to the non-paraplegic apply to our patients, such as loss of health, of self-esteem, socio-economic change, etc.
In comparing the age of our patients with overt suicide with that observed by Shneidman and Farberow (I957) in their non-paraplegic patients, a small difference appeared. The maximum number of our suicidal deaths occurred in the fo urth decade. Shneidman's and Farberow's suicide-note writers (I957) were 99 in the third and fo urth decades, 215 in the fifth and sixth decades and 175 in the seventh decade and up in males.
Age of our patients at suicide: 19 per cent. were in the third decade, 57 per cent. were in the fo urth decade, 14 per cent. were in the fifth decade, 10 per cent. were in the sixth decade. No suicide was observed past the age of 53. It is of incidental interest that the only patient who hanged himself had a diagnosis of pre-traumatic psychosis.
A rough estimate of our suicidal deaths in comparison with such deaths in the United States would suggest a double or even higher incidence among our patients than in the United States population (Bennett, 1957) . On the other hand, even if one makes a generous allowance fo r the total number of suicides, overt and 'physiologic', one would still be far below the percentage of suicides as they occur in United States veterans afflicted with malignant neoplasia (MB9, V.A. Feb 25, 1963) (17 per cent.) .
Although emotional fa ctors enter the picture in both, myelopathy and neoplasia, two fa ctors differ considerably; one is the relative paucity of pain in myelopathy and the other is the relative stability of myelopathy versus the pro gression of neoplasia. It is of interest that none of our traumatic myelopathy patients with neoplasia committed suicide.
Vascular Deaths. The discrepancy of our high figure 10 per cent. as compared with 7·3 per cent. (Dietrich & Russi, 1958) or 14·9 per cent. (Breithaupt et al., 1961) can be explained by the difference of classification. As stated previously, our term of vascular death embraced such conditions as cardiac, cerebrovascular, pulmonary embolism, generalised arteriosclerosis, ruptured aneurysms, haemorrhage fr om decubitus ulcer and bacterial endocarditis; renal hypertension was not counted under this heading.
It may be of interest that Tribe (1963) fo und no pulmonary embolism in chronic paraplegia, only in 7 cases during the acute stage. Rossier and Brunner (1962) fo und mortality fr om pulmonary embolism during the first three months in 7 of 32 patients (22 per cent.). This motivated clinics in Switzerland and England to use prophylactic anticoagulant therapy. This observation of relatively high incidence of early fa tal pulmonary embolism corresponds with the description of venous occlusion reported as 14 per cent. in 25 patients (Phillips, 1963) or even as high as 58 in 99 patients (Bors et al., 1954) . Our incidence of pulmonary embolism has been relatively low although we do not use anticoagulant therapy. Six patients died fr om pulmonary embolism; three succumbed during the acute, and the other three patients during the chronic stage; one as late as 20 years after injury. We reiterate that relatively few of our patients are admitted during the acute stage; if they were, our incidence of early pulmonary embolism might be higher than the listed figure.
The total mortality fr om vascular conditions of 1851 patients was 3 per cent. It is perhaps not unreasonable to presume that vascular deaths will increase with the extended life span of the paraplegia population.
Neoplasia. Our figure of 6·2 per cent. regarding death fr om malignant disease among 258 fa talities or 0·99 per cent. of 1851 patients is somewhat higher than the figures of 4 per cent. (Damanski & Gibbon, 1956 ), 4.3 per cent. (Breithaupt et al., 1961) and 2·8 per cent. (Tribe, 1963) .
Among those patients whose neoplasia was thought to be related to the injury were seven patients with cancers of the urinary tract and one patient with a cancer in a sacral decubitus ulcer; the latter is a rare observation (Gillis & Lee, 1951; Tribe, 1963; Guttmann, 1965) , if one considers the relatively high incidence of sacral decubiti. In this connection we have observed a second patient with a sacral decubital cancer who remained well up to date fo llowing surgical therapy in 1948 .
Per contra, the incidence of urinary tract cancer is appallingly high. In this study we fo und that one patient died fr om a renal clear cell carcinoma, five patients died from bladder cancer and one fr om urethral cancer. This means that death fr om urinary tract neoplasia occurred in 2'7 per cent. of all deaths or in 0'43 per cent. of all patients. In comparing this figure with the death incidence of 0'008 per cent. fr om urinary tract cancer in 1961 (National Health Education Committee) among the population in the United States it shows that the urinary cancer death in traumatic paraplegia is 53 times greater than in the population of the United States.
Five of the seven patients with urinary tract cancers were catheter-free so that not the catheter but perhaps the chronic infection would provide a common denominator fo r the aetiology in our cases.
Six patients who died fr om urinary tract cancer were between 40 years and 50 years of age and the seventh patient was 32 years of age at the time of death. Deaths fr om cancer occurred within two years after diagnosis and within a period of fr om 12 to 20 years after injury.
Cardio-respiratory (Bulbar Involvement). This condition occurred in five patients with cervical or high thoracic lesions precipitated by ascending oedema; it was observed in 2'3 per cent. of 258 deaths or 0'32 per cent. of 1851 traumatic patients. Damanski and Gibbon (1956) described one case (4 per cent.) of 25 deaths as due to 'ascending palsy'. Tribe (1963) fo und respiratory death in 8 of 16 acute cases of paraplegia (50 per cent.); all eight patients had cervical cord lesions. It is possible that the death rate of tetraplegics within the first year which has been reported by Burke et ai. (1960) as three times that of paraplegics is in part caused by this condition, although this has not been specified in their paper. Direct extension of arachnoiditis-as was the case in our sixth patient must be differentiated fr om remote late lesions and cyst fo rmation described recently by Barnett et ai. (1966 (1956) reported 20 per cent. of 'violent' deaths. No fu rther description is offered regarding the 'violence' so that inclusion of suicides in this figure is not impossible. In 10 of our 12 patients suicide can be absolutely excluded. Car accidents play a major role (75 per cent.) as a cause of accidental death in our patients.
Iatrogenic Causes. Iatrogenic causes of death could be subdivided into diagnostic and therapeutic errors of judgment. Out of 8 (3 ' I per cent. of 258 deaths or 0'42 per cent. of 1851 traumatic patients) 3 can be ascribed to diagnostic misjudgment (Nos. I, 2, and 4) and 3 to therapeutic errors (Nos. 6, 7, and 8).
The latter contain the fo llowing variations: fa ilure to choose the proper type of operation by misleading X-ray and gross findings (No. 8), failure to intervene in tirile (No. 6) and error in surgical technique (No. 7).
In two patients neither an error of diagnosis nor therapy can be blamed (Nos. 3 and 5). These patients had insufficient resistance to recover.
Although it is possible, it is at times difficult to make the diagnosis of a perforated viscus in patients with high thoracic or cervical cord lesions. Among the leading symptoms and signs are: acute shoulder pain, nausea and vomiting, increased abdominal and skeletal spasticity and fr ee gas in the abdominal cavity visible in X-ray studies.
Skeletal spasticity-when known to the observer fr om previous examinations-may revert fr om normally present extensor to flexor spasticity.
In patients with traumatic paraplegia below the splanchnic outflow, diagnosis of an abdominal catastrophe fo llows-with some restrictions-according to the level, more or less the known pattern of patients with a normal neuraxis. Dietrich and Russi (1958) and Breithaupt et al. (1961) have reported 10'9 per cent. and 1'1 per cent. of deaths, respectively, which we might have called iatrogenic. Watkins (1954) reported one case of iatrogenic death due to un diagnosed diaphragmatic hernia of 10 months' duration.
Hepatic Death. Liver disease other than neoplasm was the cause of 2 '3 per cent. of 258 deaths or 0'32 per cent. of 1851 paraplegic patients. Dietrich and Russi (1958) mentioned 14'5 per cent. hepatic deaths, while Tribe (1963) fo und altogether 3 deaths in 150 necropsies (2 per cent.) which concerned traumatic and non-traumatic paraplegia. He considered all of his cases unrelated to the spinal cord condition. Contrary to Tribe (1963) we fe lt that the deaths of all six of our patients were related to the spinal cord injury, including two cases of cirrhosis fo r which an indirect relationship could be postulated. The remaining fo ur cases of hepatitis fo llowing blood transfusion or chlorpromazine medication are undoubtedly directly related.
The death rate fr om blood transfusions is 1'16 per cent. (3 in 258 deaths). Considering that of the 1593 living and 258 dead traumatic paraplegics everyone has received blood transfusions at one time or another, the figure of transfusion deaths changes to 0'16 per cent. when calculated on the basis of 1851 patients. In addition, multiple transfusions are being used in these patients which fu rther depresses the proability of a deleterious effect.
Hepatic pathology (amyloidosis, periportal cirrhosis, fa tty metamorphosis, acute hepatitis, hepatic biliary duct lithiasis) was fo und in 28 of 55 necropsies (50'9 per cent.) by Caravati et al. (1958) .
Miscellaneous Deaths. Our miscellaneous deaths could have been also labelled deaths fr om neurological complications because all of the fo ur patients showed symptoms, signs and necropsy findings pertaining to this category. The incidence was small, I '55 per cent. of 258 deaths, or 0'21 per cent. of 1851 patients. The mortality among 1851 patients with traumatic paraplegia was 258 (13 '9 per cent.), which has been analysed in detail.
Of 258 deaths, 172 (67 per cent.) were related and 58 (22 per cent.) were unrelated to the injury; 28 deaths (II per cent.) remained undetermined as to relationship with spinal cord injury.
The corrected mortality among 1851 patients with traumatic paraplegia was 200 (10'8 per cent.).
The mortality of 160 patients with non-traumatic paraplegia was 46 (29 per cent.).
The uncorrected mortality among 1851 patients with traumatic paraplegia was highest, 16'5 per cent., in the group with lower thoracic lesions (T7 to 12) ; next the upper thoracic group (TI to 6), 13'5 per cent. ; next the cervical lesions, 12"4 per cent.; and lastly, the lumbo-sacral lesions, II "4 per cent.
The uncorrected mortality among patients (564) with cervical lesions was 12"4 per cent., that of all remaining patients (1287) was 14'5 per cent.
Age at injury played a greater role than level and extent of injury regarding the average survival time not only among the deceased, but also among the still living patients .
Of Renal fa ilure was the most fr equent cause of death, namely, 85 of 258 deaths (32 '9 per cent.); renal fa ilure plus amyloidosis occurred in 13 (15'2 per cent.), and renal fa ilure with hypertension in 7 (8 '2 per cent.) cases. Of the 1851 trau matic paraplegic patients, 5 per cent. have died from renal fa ilure. Renal fa ilure was more fr equent with thoracic than other levels.
If a patient survives 15 years without serious renal complications, the proba bility of renal death declines.
Secondary amyloidosis was the cause of 24 of 99 necropsies (24 '2 per cent.) or of 258 deaths (9 '6 per cent.) or approximately 2 per cent. of 1851 patients with traumatic paraplegia. Amyloidosis was more fr equent with thoracic than other levels. The survival time of patients with amyloidosis resembled that of patients with renal failure.
Pulmonary complications caused 18 of 258 deaths (6 '9 per cent.) or 0'9 per cent. of 1851 patients with traumatic paraplegia. Of the 18 deaths, 13 (72 '2 per cent.) occurred in patients with cervical cord lesions.
Overt suicide was the cause of 21 of 258 deaths (8 , I per cent.) or I '3 per cent. of all patients with traumatic paraplegia. Suicide could not be related to either the age of the patient or the level of injury, Drugs and gunshot wounds were the fo remost among causes of suicide.
Vascular conditions, including cardiac, cerebrovascular, pulmonary embolism generalised arteriosclerosis, ruptured aneurysm, haemorrhage and bacterial endocarditis, caused 49 of 258 deaths (19 per cent.) or 3 per cent. of 1851 patients. Only 6 (2 '3 per cent.) of all deaths or 0'3 per cent. of all patients died of pulmonary embolism, a remarkably low figure considering that venous occlusions of the lower extremities are fr equent among patients with spinal cord injuries. One half of these 6 fatal embolisms occurred early (within I to 2 months after injury), the other half late fr om 7'5 to 20 years after injury. Cardiovascular causes numbered 23 (47 per cent.) of all vascular deaths, i.e., 8 '9 per cent. of 258 deaths or I '2 per cent. deaths of 1851 patients with traumatic paraplegia.
Neoplasia caused 16 of 258 deaths (6'2 per cent.) or 0'99 per cent. of all patients. Eight were unrelated, the other eight were related to the injury including seven who died of urinary tract cancer. This latter incidence is 53 times that of the U.S.A. population. Chronic infection is perhaps the common denominator fo r the development of urinary tract cancer.
Cardio-respiratory fa ilure fr om bulbar involvement caused 6 of 258 deaths (2'3 per cent.) or 0'32 per cent. of 1851 patients with traumatic paraplegia. This type of death occurred acutely within the first two months in 5 of the 6 patients. Only in one did progression of arachnoiditis lead to myelomalacia 20 years after injury.
Accidents caused 12 of 258 deaths (4 ,6 per cent.) or 0'73 per cent. of 1851 traumatic paraplegics.
Iatrogenic, diagnostic or therapeutic, misjudgment caused 8 of 258 deaths (3 '1 per cent.) or 0'42 per cent. of 1851 traumatic paraplegics. In all instances abdominal conditions were the cause fo r misjudgment. The cases of these 8 patients are reported in detail.
Hepatic conditions caused 6 of 258 deaths (2 '3 per cent.) or 0'32 per cent. of 1851 traumatic paraplegics.
Miscellaneous conditions (epidural spinal abscess with meningitis, cerebral abscess, convulsive reaction fo llowing intracaine injection, progressive muscular atrophy) caused 4 of 258 deaths (I '55 per cent.) or 0'21 per cent. of 1851 traumatic paraplegics. 
